Congenital lack of COX-2 affects mechanical and geometric properties of bone in mice.
We compared the mechanical properties of bones from mice lacking either a functional cycloxygenase-1 (C57BL6/DBA COX-1-/-; n = 9) or COX-2 (C57BL6/DBA COX-2-/-; n = 9) gene and wild type mice (C57BL6/DBA; n = 10). Twenty-eight right femora from 3-month-old male mice were used to determine bulk structural and material properties of bone by three-point bending. Bone matrix properties were also measured by nanoindentation to access the changes in bulk mechanical properties due to changes in bone matrix or bone geometry. The bulk material properties (elastic modulus, P < 0.05; ultimate stress, P < 0.01) of COX-2-/- bones were lower than those of wild-type mice whereas the bulk structural properties (stiffness, P > 0.2; breaking force, P > 0.1) were similar to those of the wild-type mice. COX-2-/- mice had a longer moment of inertia but their cortical bones were thinner and contained many more intra-cortical pores compared with the bones of the other two groups. Finally, the bone matrix properties of COX-1-/- mice, COX-2-/- mice and their heterozygous littermates were similar to those of C57BL6/DBA wild-type mice.